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Infectious Agents and Toxins

Question 1
Which infectious agent(s) and/or toxin(s) are studied in your laboratory? (Check all that 
apply)
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Salmonella typhi

Escherichia coli O157:H7

Vibrio cholerae

Human immunodeficiency virus (HIV)

Dengue fever virus

Shigella dysenteriae

Japanese encephalitis virus

Severe Acute Respiratory Syndrome (SARS)

Avian Influenza (highly pathogenic)

Staphylococcus aureus toxins

Bacillus anthracis

Burkholderia pseudomallei (Pseudomonas pseudomallei)

Clostridum botulinum

Malaria

Botulinum toxins

Hepatitus viruses

Foot and mouth disease virus

Yersinia pestis

Hantaan virus

Newcastle Disease virus (VVND)

Tuberculosis

Brucella abortus, melitensis or suis

Clostridium perfringens toxins

Shiga toxin and shiga-like ribosome inactivating proteins

Burkholderia mallei (Pseudomonas mallei)

Conotoxin

                                                
* SAND No. 2008-0115P
Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company,
for the United States Department of Energy’s National Nuclear Security Administration
 under contract DE-AC04-94AL85000.
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Question 2
What is the specific focus of your laboratory’s research with these infectious agents 
and/or toxins? (Check all that apply)
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Diagnostics

Epidemiology

Pathogenesis

Infection

Antibiotics

Vaccines

Host immune response

Bacterial toxins

Immune evasion and resistance

Antivirals

Other

Vector control strategies
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Question 3
Which of the following BEST characterizes the stage of your laboratory’s research with 
these infectious agents and/or toxins? (Choose only one)

Basic
40%

Drug discovery 
and/or development

19%

Clinical
19%

Disease surveillance
18%

Translational
4%
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Tools and Techniques

Question 4
What techniques does your laboratory use on these infectious agents and/or toxins? 
(Check all that apply)
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57%
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47%
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39%
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32%

28%
26%
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17%
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14%
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12%
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11%
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Classical PCR
Electrophoresis

Enzyme-linked immunosorbent assay (ELISA)
Microscopy

Western blotting
Sequencing

Reverse transcription PCR (RT-PCR)
Cloning

Real-time PCR
Protein assays

Southern blotting
2-D gel electrophoresis

Enzymatic assays
Vectors

Restriction fragment length polymorphism (RFLP) analysis
Expression systems
Immunoprecipitation

Northern blotting
Mutagenesis

Flow cytometry
Transfection

cDNA libraries
In vitro transcription/translation protein expression

Mass spectrometry
Expression profiling

Reporter genes
Amplifed fragment length polymorphism (AFLP)

Random amplified polymorphic DNA (RAPD)
DNA microarrays

Other
Microarrays

RNAi (dsRNA)
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Question 5
Which factors does your laboratory consider when performing a biosafety or biosecurity 
risk assessment for the infectious agent(s) and/or toxins it studies? (Check all that apply)
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50%

49%

43%

43%

41%

39%

38%

35%

34%

26%

24%

21%

21%

14%

2%
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Laboratory procedures planned

Natural route of infection

Pathogenicity of infectious agent or toxin and infectious dose

Concentration and volume of infectious agent or toxin

Alternative routes of infection

Potential outcome of exposure

Availability of prophylaxis or therapeutic interventions

Stability of infectious agent or toxin in the environment

Risk group for infectious agent or toxin

Reports from previous studies of infectious agent or toxin

Presence of suitable host

Potential consequences of malicious use

Potential for malicious use

Level of genetic manipulation intended

My laboratory does not perform a risk assessment

Other
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Question 6
From where does your laboratory obtain policies or regulations for ensuring laboratory 
biosafety and biosecurity? (Check all that apply)

70%

51%

36%

26%

7%

7%

7%

6%

4%

4%

0% 10% 20% 30% 40% 50% 60% 70% 80%

My country's government

World Health Organization
(WHO), Laboratory Biosafety

Manual

Center for Disease Control (CDC),
Biosafety in Microbiological and
Biomedical Laboratories (BMBL)

Laboratory director(s)

Asia BioNet

International Biosafety Working
Group (IBWG)

Food and Agriculture Organization
of the United Nations (FAO)

Laboratory Centre for Disease
Control (LCDC), Canada,

Laboratory Biosafety Guidelines

Other

Office International des Epizooties
(OIE)
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Question 7
How does your organization manage its biosafety and biosecurity programs? (Check all 
that apply)

62%

59%

59%

56%

47%

37%

33%

31%

31%

26%

3%

0% 10% 20% 30% 40% 50% 60% 70%

Biosafety operations manual

Institutional biosafety committee

Biosafety training procedures

Laboratory management plan

Health and medical surveillance

Biosecurity operations manual

Protection of susceptible
employees

Biosecurity training procedures

Immunizations when needed

Screening

Other
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Biosafety Practices

Question 8
At what biosafety level does your laboratory practice when working with these infectious 
agents and/or toxins? (Choose only one)

18%

46%

14%

1%

21%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

Biosafety Level 1 (BSL1
or P1)

Biosafety Level 2 (BSL2
or P2)

Biosafety Level 3 (BSL3
or P3)

Biosafety Level 4 (BSL4
or P4)

I do not know
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Question 9
Please indicate which types of biosafety practices your laboratory engages in when 
working with these infectious agents and/or toxins? 

83%

83%

67%

62%

60%

51%

47%

45%

44%

44%

40%

35%

33%

31%

27%

26%

24%

23%

19%

16%

15%

13%

12%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Gowns, lab coats, etc.

Gloves

Waste decontamination before disposal

Biological safety cabinets

Face shields, safety goggles, etc.

Autoclave—On-site

Autoclave—Somewhere in laboratory

Double-door entry

Physical isolation of laboratory

Ventilation—HEPA-filtered air exhaust

Ability to monitor people using window(s)

Controlled ventilating system

Effluent treatment

Ventilation—Inward airflow

Ability to monitor people using two-way communication

Airlock

Anteroom

Sealable room for decontamination

Airlock with shower

Autoclave—Double-ended

Positive pressure suit

Ability to monitor people using closed-circuit television

Anteroom with shower
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Question 10
If your laboratory does not have a particular piece of safety equipment necessary to 
conduct an experiment, what is TYPICALLY done? (Choose only one)

54%

23%

20%

2%

0% 10% 20% 30% 40% 50% 60%

Do not perform the experiment

Improvise by modifying existing
pieces of equipment

Improvise by creating new pieces
of equipment

Perform the experiment without it
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Biosecurity Practices

Question 11
Please indicate what proportion of the time your lab uses or performs the following physical security measures? (Choose only one for 
each category)

All of
the time

Most of 
the time

Some of 
the time

Little of 
the time

None of 
the time

Total 
Respondents

Guard at building entrance(s) 54% 15% 7% 7% 17% 100%

Locked doors to laboratory 
room(s)

53% 23% 15% 2% 6% 100%

Lighted building at night 51% 18% 11% 6% 14% 100%

Locked cabinets 50% 24% 10% 4% 13% 100%

Unobstructed views of 
entrance(s)

45% 16% 11% 6% 22% 100%

Locked doors to building 44% 28% 14% 5% 10% 100%

Self-closing doors 41% 17% 8% 3% 31% 100%

Access control devices 36% 25% 17% 5% 17% 100%

Locked refrigerators 34% 23% 17% 8% 19% 100%

Security patrols 33% 22% 19% 7% 19% 100%

Intrusion sensors and alarms 32% 12% 10% 5% 41% 100%

Please indicate what 
proportion of the time 
your lab uses or 
performs the 
following physical 
security measures. 
(choose only one for 
each category)

Video monitors 25% 10% 4% 4% 57% 100%
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Question 12
Please indicate what proportion of the time your lab uses or performs the following personnel security measures? (Choose only one for 
each category)

All of
the time

Most of 
the time

Some of 
the time

Little of 
the time

None of 
the time

Total 
Respondents

Restricted access to laboratory areas 51% 23% 12% 7% 8% 100%

List of employees who have access to 
restricted areas

48% 21% 7% 9% 15% 100%

Photo identification badges 46% 18% 9% 4% 24% 100%

Records of keycard/key assignments 45% 14% 12% 6% 23% 100%

Biosecurity training for new employees 44% 21% 17% 10% 8% 100%

Background screening for potential 
employees

34% 24% 16% 10% 16% 100%

Please indicate what 
proportion of the time 
your lab uses or 
performs the following 
personnel security 
measures. (choose only 
one for each category)

Building escorts for non-employees 28% 22% 18% 9% 23% 100%
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Question 13
Please indicate what proportion of the time your lab uses or performs the following information security measures? (Choose only one 
for each category)

All of
the time

Most of 
the time

Some of 
the time

Little of 
the time

None of 
the time

Total 
Respondents

Computers and/or computer files are 
password protected

54% 22% 11% 5% 8% 100%

Computer/network security 
maintained

51% 20% 9% 4% 15% 100%

Sensitive documentation is destroyed 
before putting in trash

51% 21% 12% 4% 12% 100%

Off-site storage of data and/or 
information is secure

43% 24% 16% 4% 14% 100%

Please indicate what 
proportion of the time your 
lab uses or performs the 
following information security
measures. (choose only one 
for each category)

Storage of paper, tapes, and videos in 
secure container(s)

38% 28% 14% 5% 14% 100%
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Question 14
Please indicate what proportion of the time your lab uses or performs the following material control measures? (Choose only one for 
each category)

All of
the time

Most of 
the time

Some of 
the time

Little of 
the time

None of 
the time

Total 
Respondents

Laboratory head is aware of all 
infectious agents and/or toxins studied 
in lab

76% 18% 3% 1% 1% 100%

Direct supervisor is aware of all 
infectious agents and/or toxins studied 
in lab

69% 21% 5% 3% 3% 100%

Shipment of infectious agents and/or 
toxins using International Air Transport 
Association IATA Dangerous Goods 
Regulations

64% 16% 8% 3% 9% 100%

Appropriate permission(s) obtained to 
share infectious agents and/or toxins 
with other investigators/labs

59% 22% 10% 5% 5% 100%

Organization director is aware of all 
infectious agents and/or toxins studied 
in all labs

58% 21% 11% 7% 3% 100%

Infectious agents and/or toxins not in 
use are destroyed

56% 21% 11% 7% 5% 100%

Please indicate 
what proportion 
of the time your 
lab uses or 
performs the 
following 
material control 
measures. 
(choose only 
one for each 
category)

Current inventory of infectious agents 
and/or toxins

54% 23% 9% 6% 7% 100%
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Risk Perceptions and Preparedness

Question 15
Please indicate your degree of concern for the following scenarios involving the infectious agent(s) and/or toxins that your laboratory 
studies? (Choose only one for each category)

7. Very 
worried

6 5 4 3 2
1. Very 

unconcerned
Total 

Respondents
Mean

Accidentally infecting 
people or animals or 
contaminating the 
environment outside 
laboratory

50% 13% 10% 9% 5% 7% 6% 100% 5.5

Laboratory-acquired 
infection

46% 12% 12% 10% 6% 6% 8% 100% 5.3

Agent or toxin could be 
used to cause harm

44% 10% 11% 11% 6% 5% 13% 100% 5.1

Becoming more 
virulent

40% 14% 10% 12% 8% 4% 13% 100% 5.0

Please indicate 
your degree of 
concern for the 
following 
scenarios 
involving the 
infectious agent 
and/or toxin that 
your laboratory 
studies. (choose 
only one for each 
category)

Acquiring ability to 
infect new species 39% 12% 16% 10% 7% 5% 13% 100% 5.0
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Question 16
Please indicate the likelihood that your laboratory would be involved in or affected by one of the following scenarios? (Choose only 
one for each category)

7. 
Very 
likely

6 5 4 3 2
1. Very 
unlikely

Total 
Respondents

Mean

Repurposed by 
government to serve as 
public health lab during 
epidemic

25% 15% 12% 10% 5% 9% 23% 100% 4.3

Discovering emerging 
infectious disease

20% 12% 13% 10% 6% 10% 29% 100% 3.8

Theft of samples by 
laboratory employee with 
intent to cause harm

6% 5% 5% 6% 5% 16% 58% 100% 2.2

Please indicate the 
likelihood that your 
laboratory would be 
involved in or 
affected by one of 
the following 
scenarios. (choose 
only one for each 
category)

Theft of samples by non-
employee with intent to 
cause harm

5% 4% 5% 5% 7% 13% 61% 100% 2.1
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Question 17
For what types of techniques or avenues of exploration on these infectious agents and/or 
toxins does your laboratory require assistance from outside experts? (Check all that 
apply)

44%

37%

33%

29%

28%

25%

24%

22%

22%

20%

19%

19%

18%

18%

16%

11%

9%

3%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Animal models

Antibodies for capture and differentiation

Virulence-associated characteristics

Biochemical/taxonomic characterization

Distinguishing characteristics and diagnosis

Infectious dose

Cultivating

Subtyping

Sampling and enrichment techniques

Detecting infected cells

Life cycle(s)

Reservoirs and routes of transmission

Route of contamination

Host range

Geographic range and seasonality

Subpopulations at risk

Sequelae

Other
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Communication and Networking

Question 18
How do you stay abreast of developments in your field? (Check all that apply)

89%

80%

66%

64%

48%

41%

36%

31%

10%

8%

3%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Journals

Conferences

Email

Internet-based networks

Discussion forums

Electronic newspapers

Paper newspapers

Online disease surveillance sites

Listserv

Blogs

Other
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Question 19
Where are the laboratories located with which your laboratory has partnerships or 
collaborations? (Check all that apply)

66%

66%

37%

29%

17%

15%

14%

9%

8%

5%

0% 10% 20% 30% 40% 50% 60% 70%

My organization

My country, not including my
organization

United States

Other countries within Asia

United Kingdom

Other

Australia

France

Germany

Canada
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Question 20
How often does your laboratory share samples of infectious agents and/or toxins with 
your collaborators or partners? (Choose only one)

2%

5%

7%

33%

28%

26%

0%

5%

10%

15%

20%

25%

30%

35%

Daily Weekly Monthly Once every few
months

Yearly Never
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About Your Laboratory

Question 21
What is the name of your organization? (please specify)

Responses withheld from public dissemination
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Question 22
Please estimate how many total researchers (including graduate 
students/postdocs/technicians) are in your ORGANIZATION? (Choose only one)

51%

30%

9%
10%

0%

10%

20%

30%

40%

50%

60%

1 to 100 101 to 500 501 to 1,000 More than 1,000
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Question 23
Which BEST describes your organization? (Choose only one)

50%

17%

12%

10%

4%

2%

1%

1%

1%

1%

0% 10% 20% 30% 40% 50% 60%

Academic

Government

Hospital or university medical
center

Pharmaceutical/biotechnology

Private research

Contract research

Medical device/diagnostics

Other

Commercial testing lab

Group/private practice
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Question 24
Please indicate the country where your organization is located? (Choose only one)

Total Respondents 300
India 102
Taiwan 34
Thailand 31
Singapore 22
Japan 16
Malaysia 15
Philippines 15
China 14
Indonesia 12
Vietnam 12
Pakistan 11
Hong Kong 6
Sri Lanka 4
Bangladesh 3
Korea 2
Cambodia 1
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Question 25
From where does your laboratory receive funding to conduct your bioscience research? 
(Check all that apply)

64%

41%

25%

22%

21%

16%

15%

6%

5%

2%

0% 10% 20% 30% 40% 50% 60% 70%

National government

My institution

Local government

Private foundation or charity

Pharmaceutical, biotechnological
or diagnostic company

My department

State government

Non-medical corporation

Other

Royalties
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Question 26
What types of problems does your laboratory TYPICALLY experience in conducting 
research on these infectious agents and/or toxins? (Check all that apply)

47%

44%

43%

39%

35%

29%

28%

24%

21%

18%

18%

16%

16%

3%

2%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Too expensive

Lack of necessary equipment

Delayed shipments of reagents and/or equipment

Lack of qualified staff

Difficulty in shipping infectious agents and/or toxins for secondary
analysis

Excessive documentation

Unavailability of reagents and/or equipment

Inadequate biosafety

Limited access to infectious agent(s) and/or toxins

Inadequate biosecurity

Isolated from other scientists working on same infectious agents
and/or toxins

Burdensome security measures

Publication restrictions

Lost or stolen shipments of reagents and/or equipment

Other
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Question 27
How difficult is it for your laboratory to conduct research on these infectious agents 
and/or toxins? (Choose only one)

4%

10%

23%

26%

16%

13%

7%

0%

5%

10%

15%

20%

25%

30%

7. Very difficult 6 5 4 3 2 1. Very easy
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About You

Question 28
Which BEST describes your role in working with these infectious agents and/or toxins 
(Choose only one)

43%

39%

9%

7%

1%

1%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Supervise research on these
infectious agents and/or toxins

Conduct "hands-on" research on
one or more of these infectious

and/or toxins

Analyze data from these
infectious agents and/or toxins,
but do not conduct research on

them

I have no role in working with
these infectious agents and/or

toxins

Prepare reagents and supplies for
these infectious agents and/or

toxins, but do not conduct
research on them

Clean-up and/or maintain lab area
and equipment used for these
infectious agents and/or toxins,
but do not conduct research on

them
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Question 29
Please select your highest level of education. (Choose only one)

1%

5%

23%

72%

0%

10%

20%

30%

40%

50%

60%

70%

80%

Secondary school or Associate
degree

Bachelors degree Masters degree Doctoral degree
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Question 30
What BEST describes your current job position. (Choose only one)

30%

21%

16%

11%

7%

7%

2%

1%

1%

1%

0% 5% 10% 15% 20% 25% 30% 35%

Professor/teacher

Principal investigator

Lab director/
supervisor/coordinator

Graduate student/research
assistant

Postdoctoral fellow

Staff scientist

Technician

Purchasing agent/buyer

Quality assurance/quality control

Other


